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PURPOSE: An LCD(Liquid Crystal Display) is provided to control the thickness of an LC layer, 
especially in a reflection region exactly, and to obtain high quality of display. CONSTITUTION: Each 
pixel region(Px) includes a transmission region(Tr) for display in a transmission mode using light 
entering through a first substrate(100A), and a reflection region(Rf) for display in a reflection mode 
using light entering through a second substrate(100B). The first substrate includes a transparent 
electrode region(20) and a reflection electrode region(22), both of which have flat surfaces facing an 
LC layer(24). The second substrate has a transparent electrode in the reflection region and the 
transmission region on its surface facing the LC layer. The second substrate includes a light diffusion 
layer(30) in the reflection region. The surface facing the LC layer is flat in the transmission region and 
the reflection region. The LCD obtains high quality of display by setting the thickness of the LC layer in 
the reflection region a half as large as the thickness of the LC layer in the transmission region. 
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a 1 

*s iAi mm, ws, ¥@ sr, y-Af as, ^ as, §- 

S Ai| AH 

£ 1°l (a)fe ft BfSoj o|ff *H 6IA|oj|o| O|g£A|3x|(i00)S| a^J^ei BSaoicH, (b)fe flh i|A|ofl£| q-e oh 
S£A|S-x|(100')°! H^j^eJ 

H 2fe 4|A|0flS| a)S3EA|S-*|( 100 100') 7h ?>fe fe§ D^M^A 7|&( 100A) # a^°^ L^t* gga. 

a 3£| (a)~(c)fe *l|1 <sJA|0j|o| oHSiA|S"*|CH| 0|g£|fe & »#§(30)°J UH^I OflS S^og. 

£4°J (a)te ft agtHI Sffi ^|1 MM°i\°i «|SiA|S*|(200)fi| a^5H°j gaaolBj, (b)fe X|1 4JA|oflo) aj SiA | 
»*|(200')SJSA|S!ej BBE. 

£5h& ^SOfl ojg- q-a. ^A|0|o| «|S5A|S*|(300) oj H^SJeJ BEE. 
£ 6S & US<H] ojfl- izhff $jA|ol£| a|SJEA|S*l(400) fi| a*]*!^ BBS. 
JE 7S ft tt3(H| Sjfi Cffi ^A|0j|o| a|SJtA|»*|(500)S| a^*i£! 
JE SB ft tfgofl Sift C^ft Um\2\ «I|SJEA|S*I(600)2| S.M^ BSa. 
£ 9fe ft ttB<H| Slfl- C|-ft ^A|04|o| «a|SJEA|S*|(700)S| BH£. 
i ICS ft tfSOfl o|*F c|-s ^A|0i|o| «|S£A|S-*|(800)S| S.M^21 

a 11$ ft fltgofl slffl- cH? a|<*s| a|SiA|S*|(9oo)s| a^^ei Baa. 

a 12SJ (a)fe ft B-aofl oJ£h Al|2 4JA|<H|fi| 3|SitA|S*l(1000)S| a^*j°J &Sao|EJ|, <b)fe XH|2 ^A|0flo| QHg 

iAi3-*l(iboo')2| g^a. 

a 13fi ft ttSOl Sift Xfl2 ftlA|0|o| C|-g 9|SJtA|S-X|(1100)S| a*|«jfij B<Sa. 

a i4fe ft tu-goii sifi- xte 4JA|ofloj q.g. oisiA|§jt|(i2oo)si a^e) B"£a. 

a 15fe ft g<H| S|& Xl|3^A|0^|o| ctg 9)SiA|§*|(1300)S| a^sje! BBa. 
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a 17-g ft gJ-%0|| sm 4!A|0flo| a|S£A|8-*|(1300 S! 1400) 3j:fcS«1(Px)0Mo| ^S^(Tr) SI &M o d 0 4 

(Rf) oj hh*i» a^5j°i l^u ^ea. 

a 18S- ft gl-gofl ojfh xfl3 ^A|0^|oj «|SiA|S-*Kl300 S! 1400) £|4&Q1( Px) 0^ S| ^9jei(Tr) 9J BhAfS^ 

(Rf) oj c|-5 HUxls a^^o^_ L^E^y 
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i 19fe £ gfaofl fi|&^3 ^ANjoj a|SiA|S-*|(i300 S 1400) Slight Px)cH|,MSI ^-^(Tr) SI ^M°J°4 

(Rf) si i o-e H^xft a^'^jo^ L)-E|-y 
< HEsl ¥Moi| cue ^so| -yffl> 

1 : £|££]^ SS<2| 

2 : Tfl o|s uH4d 

3 : ±± UH-Jd 

4 : TFT 

5 ; xj^tm 

6 : ^ehe ^ 

7 : 7J|0|e gojm- 

8 : M5§| f 

10, 42, 60, 60' : S^S^g 
9, 11,40, 62 7|S 

12 : JH|0|S SR 

13 : H-E*n« 

14 : Mhi 

15 : ±± ER 

16 : <=5I|£! £R 

17 : ^SJESS 

18, 23, 23' : g*fS 

19 : STi S£a[ 

20 : g«1 

21 : ¥S£R 

22 : EWER gq 
24 : ^SS 

30, 30a : # 
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60b : g#£| SEHBBiS 
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70 : B»7|fe #B^S] 7|=h 
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94 : 

100A, 200A : s§ D|jE3iA7|£H 

100B, 100B' : a&ll^ 7|fi(dlf7ffi) , 

100, 100', 200, 200', 300, 400, 500, 600, 700, 800, 900, 1000, 

100O',1100, 1200, 1300, 1400 : <2!|S£A|g-*| 

Tr : 

Rf : ^M°J°4 
Px : 

a- So| ^sh= 7te 3=1 a eo^ SEij7|# 

£15, ^SSAISTTfe *SSO|D^ X-I^UlS^OjEhb ^SS Bl-flSW $|t==£A|AW g#E] go| OA7|7|, *j 

4^ SSI #0|SM7|7|, Efe <*jS HL-N5 ?U|& THHEh UxUS VTRSCHI yE| OISEIjI g,'CK 
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0|S «l|SJEA|S*lfe BMS4 f4S°S 3.7i\ Mft@4. oraJLAjg-*|b CRT(ME|-S#)Lt Et(Electrolurr>inesce 
nee) gS| XHJtitS IA|S*|7h O^Of, ^4SS «ISJEA| nHyo| m^ofl Hf|x|3 £g&x|(0|5^ a| EK>|m)£| 9* 

oig^o^ 5A|# BhAhse o\%^oi &m mttn. 



¥41! 0|«£A|3*fe W) EFO|ES¥Eifi| ®S 0|gSK>4 £A|« ||7|0| gfTS gfe SJO| sin, fee 

^EEFAEUjol its lAffi Stt 4= 2Mb omm ?>^rr 2JX|Ef. «l EfO|E# ?H jf^s ±u|S^o| acfe st« 

?>W. S#2| ¥4^ «I33EA|S*| iu|5i^a| af 50% o|tfo| ™ ei-oisofl moi ±umQ. a oH^ Its Afs 
SS((H[S &<H we y- ^s\)oiMt: 7lM^y\ *lsf£|o| mam £Efe 7FA|£» o X |sF7| flsfo* mh ahoisai «£ft 



fffj BJ-AhS «|SiA|S-*fe V\ E^O|MS 5!-3C| ^ons. ^fcl|£PMO| n\\^ nct£ 0|™S ?>^S gMtf, S.M9.\ %7\i-\ 
SIEh^S UPh St7| S A^&S(H| Q}Eh H7i| 4S£Wfe S?« ^JL °!ch Sftr| 0 ^S Atg&goflAfc 7FA| 

£?t qgs|os xMmfe ass g-ji yet. 

3EHAH oiyff S*l|# sua* ^ Sfe 9|§iLA|#*|SAH BtA^4 ¥4S £££ iA|ste 7fe8 7FS SjSiA| 
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0| ¥4BM SIlSiAlSXIfe 17HSI £14x^^01, BM^S BhAtS £|£2^4 «ij EK>|JES¥eM°| 

¥4A|7|S ^4S 5tH k\%^{^%\2\ &7\)0\\ [CfE^ ^4H£CH| o|*h ttAK£J=<H| 

iA|o| S&, £fe iA|H£&i| ojfi- iA|» fj S ^ °Jct. utEtAH ¥4BMF gf§ ei|SiA|S-*|fe BMt« st)SiA| 

S"*|7t Stfei At^U|£j^O|Etfe *§4, ¥4« ^SiA|?tx|7t ^floj tf7|(H| £9& tffe ft(0| ^o&j jfS gi. 

E|-aeh|o| Hj s £ A|g «sr 4 s ?Mte «§s gu|»cF. SEA- QH^ ItS 4S9S((^I# Sot gtS ^ S2J)0W 7fA| 

£7h ^sfscife ^nt^ «isiAis*iai aas ^^ck 



ZLEHU ^^s 7H m 1019923L gSOil 7HA|S gfSS ^SSA|?tx|fe «J-A|-fiI=CH| m iA |oj ^A|?|7| 

BtAt-Sq affloli SSS SS§t3. S!(H(oj|# got ^7| £ 6 5! £ 9), n 34 QM<g°4 i_H «ISg ^ 

5i£i xtoi7t ^ti ^ah 4|s|o| iA [» mi^7P\ o^E^«d■. se& ss<^i ssi l^s sj-xi^i flaiAHfe sa^ 

g ^^S #7[ 4^IS SH2SI-7I ?!^o^ o|^otS n ^SS °A^B°\ ^«| fihAt^q Uj ^SS^I ^ 
S^s|7j| xflot^fe 201 7^§FeH, 3£A|a ^att 4* ¥4Bt^ gtSSSJ «ISJEA|Sx» 35|5*fe c|| 

gjct. 



e a-SSl 9|SlEA|S-*fe 7|1 7l&4, Xi|2 7|&4, «7| Afl1 7|04 fe h 7| Xfl2 7|& Aj-0|tH[ ^SSS ?, h JI, S. 

A|« S^7| flS J-^SJ SJ^l^S ^fe ^S^Aig-xlSAi -a-7| Sf^Sl ^t^tS ^, h 7l 7311 7|e°S¥El 

BJAhSfe ^S 0|g«KH ¥4H£S JtA|# fitfe ¥4?3^4, -fet7| 73|2 7|S Z$°S.¥E\ SJA^fe ois^o^ y 
Af£=S. H^fe BtAtSq* 7hX|EH, Afl1 7ISS ^7| ^Ofl ^Ht^Mg fl^Sfe S 

^4 -^7| BtA^Q^S ^Sfl-b BtAtS^ 7^|tH, £ *t7| A||1 7|&Sj ak 7 | f g ojoi gy ah 7 | gj-AtS^ S 

«|o| ah 7 | oH^g ae jg. 7hZ| Se^i, ^71 7312 7ISS #7| BjAt^^Ofl g- »AJg| 7^ ah 7 | oh SS so| ^ 
7| Bh AfS^ S: 1 4f7| ¥4^^CHj 7tAlDi, £ 4t7| At|2 7|ff°j ^7| ^ SfiS #7| -^4?3^ L-H 3! 

6f7| BMpy* U(0t|AH Zt^t B&Slni, 0|SM| tf7| ^0| fl-ySCt. 
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#7| n\2 7|&0| #7| ¥4<a o -W|£ #7| g- aj-^S* 5fe S^Oi£ £|Di £b #7| 7H|2 7|&0| #7| Eh^g 

#7| X]\2 7|»e ¥S7|&# =?U|SFCH, #7| § S^$£ #7f ^g7|eo( # 7 | oh S9 afofl S Aj Efe ^^o^ g^oiE 

£U, sfe #7i g- nme #7i ^S7is°j a-sro «»(«ib« ^# ftaww ^^o S s ^4h §ck 

#7] xhi2 7i&oj a-sr^ ^chi E^a-g ?Hi§ r fe aisitAis-*ia/H, #?i # «r^soi &sw ^ 

#71 # sr^se #7i ^g7]&^ #7i Afoioi s^sib 5ioi Hur^itfcK as- #71 # »#«e #7i *f 

S7|&3» #7| EIH3-S AH3. a*TA|?|fe S*fS°SAH 7fe#fe 5o| H|-S5|«H*. 

y 7 | § t^gg, nflES^ x||S2F, #7| D|£a)A xflgoj 5SSS 3fc £J*r» i&Srfe g *T 

#7| X«2 7|&S ¥§71^ S&l SE-iSfi ?H|^EH. #7| SEH #7| # tftf S°SE 7fe^fc *r 

#7| 7j|2 7|&S Sa^^l 7|&« ^HffiOj, #7| #£r^ 7|£fS, DHM^ X||£Sh #7| □HS^ *H£Oj ^Sg^ 

c r e 3ffe £J*rfi ±tm±L, #71 »E^q 7|ffo| #7| s s 4ili°i£ 7fe§ r fe ?«2s sfo^ gc r . 

#71 &!-A|-S^ LH #7| °-"Sg°l ¥flfe, #7| #7| <2!|S» ^77l|o| 1/ 2 °I 3j0| Hr#S|frCr. 

#7| *I|2 7[&s| ^o* |ffH(KK)«S ?u|«H? ?S°S *<H£ m 

#7| xfl2 7IBSI S-SW ^ch| "JtiBm Sfe ^SiA|S*IS-M. #7 1 *27|fio| ¥S7|&S £fe ?<yoW, #7i s- £f 
#7| *S7|?!-4 #7| tft»*s| MOM S^JEjfe 50| UUfSj^Cf. #7| ¥@7|&4 #7| A^|CH| B» 

&g ^7fs ?B|sfe g^oi #7| s #7| ^87|Gi* #7| AFO]0fl «^£lb 5o| Hh&5|an^. 



^12 7itH^#Af sol uHjcisife 7ia-, ow *<h aE^eE^ 7i&)sj -^ss ^ las, ehM-gei si 4 

U)cH|A-i B&^sls u| oHggg ^zh|# g-fecf. ifl-B^ as ¥4^^ ^4 

4^o| iA|HJ£CH| £|5jo| ^py^ 4=71- ojq. ^|2 7|#o| bhA^^Oli » ^, h #SS EM^o^ 

■gjAi-sfe sg ^-^ «fhs. nom mom si ^^s.a» ^ei- °!ck 



^fi SAilAHOll JJOHAH, - 0|Bh °H§S ^7^[^ ^o|ofl 7|eMte iA|#g^ X^7h ^sfx| gts g££ °JjS# 
^S7|^. =SS B52t) o| n ^!SS 1/10 o|5fy tOj, n SE^cl-ji fi-ch S&ff igg 



a& S" *r#se ^12 71&21 ^af^^oii ■f-sfg^g wtffe #01 sr#nos^ aisiAis-Jtisi 

0^|A4°| iBtf Ah7h °-lA)|£|0H TTH^SOIU tH^sjol £A|# ^ °M. ^ ^ j*9^(H| g ^tfSS 

0|ed^ a-E|ael|(H &^(anti- glare effect) fi ^flScK SB ¥5*S^o| S^tJ-xl gffe ^goflAHfe ^ 
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sol swi m 

?r was &«?<hi %m jtAiah^fsi *ys(s^oi sdSs^i £fe fife h ) oi ^t^i o^cte oigoi ?j 

-So| ?joUi 3" *tt!-»a| uH*l nHUSl i|*|7h il-i n|*|ofl 7tf7M?ffl ZHsJ{ WBI(moire)) o| ^7|7[ tjcfe SSI 



EE M2 7iSS ?gSHr ¥S7|&o| §soj| E^Ba £fe «j§31A[*U|o]j °,'o-|Ai g- aftf S« HHW g^Sl- 

ft 4> ?JCK *g7|£*S MsL S*|-Sh7| S4f«jS, ^ &7fe« 5fe AH*L# OlSffosAM 73I2E 



tte. a s*r^7ii Tsyo^ 4= suck «isjeais-*isi «I2 71&01 mm^mm %b s^ofc sssfe u\\ 

— AHs.oi nKM^J^ xH^.o| ch& Sfe ^aFS etf A|yosM|, SE^^gs sr^«o Si 

7ifeA|^ 4= <yo-j o»isaA|^*|oj s^Aii^m nmm 4= «ct. a sb^^ 7i&« oigtffe g^fe #bf^^i 



SSS o|gff 3EA|h=(^B*I " BUS. Sff)S S^ffe «ISiA|S*|(H| a!o|/Hfe, WAI-gejfii QH^g 

» ¥^a«l2| ^SS ¥>WSI 1/2S m°^AM, fej-A^^S Bnnt ^l^t RETARDATION:?]^) S- Zf-3k<3°4 

Sink 



73|2 7IS-S] S^^Ofl 1>^SS ^Ujtfe a|SJEA|g-X|CH SJcHAHfe, 7CH[2 7|eofl ^ H -HBh 

o^aio| a-^oi «#asEioi n a^i- 7hs§^ *ho]7i- §^ aA|7^ ^ssck as si2 7ieoi ¥S7i&^ ^fe ?^chi « 



Snmi ^2001- 0076336 



S 3o|ch 
(^A|(H!) 

(*l|1 ^A|0fl) 

*m ^iA|oflo| aisiAig-*ife, Tan 7ifi(ffli EhoiE ojfxH gf ^ 0J(H | ¥Jl qitm£^ uum nu 7m(&mt 

£ tfSWI Afll ^A|^|o| <a|3iA|#x|(ioo SJ 100') s| H^°J EW3i» £ 1°| (a) SJ (b)t>j| M-^ycK £ 
1S| (a) §^ (b)fe Zj-Zf £ gi-gol °|& 5!|SSA|^x|(100 g 100') oj BS£0U, £ 2fe 9|SiA|Sjc|(l00 9J 100') 
7\ Z|fe feS D||e3|A l 7|&(100A)S| SH£» L^W. 



gfSS 5!jSiA|^S|(100 Si 100')fe £ 1°l (a) 3J (b)0fl £A|# Dl|m=i^ g&og. HHUS M 

4»SJ S£S3^( Px) S3. ¥3|-?J^(Tr)4 &[A^(Rf)S ^oQj ^Jt^c gi ^jjcg £A|» «jlf- 4= °lc|-. 

Was ai t!W2=£i o\± ?m h=^. sab stffe 3£ 7fe^tn, ass s.m 4£ ?M. Sl!*4° 

3. «|SiA|S-*|(100 Si 100') H gf^Ofl M«g ufi^ idHxIS & B9&(£A| ^SBf) 21- feS DHJEgjA.7|#( 10 
OA) ^Ofl mm ^SMi^ BF0|M(£A| «ar))fi 5fcCh 0=|7|AH £ 1fiJ (a) gj (b)fe 17HSJ S|^^(Px)g Lf 
EHflcK £ 1 °| (b)0fl £A|th «|SiA|S-X|(100')fe # ^§(30)°] t»«0| £ 1°| (a) Oil £A|ft °-i|SiEA|£x|(10 

o)^ 



£ 1 SI (a) OH £A|& U\$ tfO| o -ljSiA]^x|(100)^ s§ oHS^I^7l&(100A)j!|- 0W7ffi( ay SE{ 7IS0|SU£ 
»)(100B)JJ|- 0|S AhO|0H| 9)33(24)* SMrC*. 



fe§ DHM.si^7|&(100A)e £2CH| £A|*h Uh2|- I*0| 3|3£A|&*|(100)£| ^4WTr)S ^SSfe 
(20)j!|-, HWS«|(Rf)& EMK*!^ £«l(22)8 ZJ-feCh S|4i^^(Px)& ^4S^(Tr)3|- eWg°3(Rf) ££ 

¥g£|jL, SJiER ¥3^^ ^^(20)21- Sl-AfS^ ^^(22) 2.S ^^^CK ^(1)3)- 

^^(20) i! ffl-A|-S^ °J°4(22)B feg 0HE5iA7|&(100A)S| ^^SSAH Sfij^ s\±<g<mpx), ¥^^^(Tr) 
oj BhAhS«1(Rf)e °JjS^A|^*|(100)fij ?3 0 -10SA| Sa|=!cK 



^(20) & ¥S£i^(21)S 7FX|CN, &[A|-^q «^(22)e S^S(23)S §i-fecj. ^^g(23)g 
21)2}- a^SW S-^m, ^g(23)g ¥S5i^(21)S 7Wt|-3LTFT(4)o| EEliPJ Sq(16)2F 5j7|5j°S 
0^ ^A^^o^AH 7fet^. ^ ¥S5i^(21)3F S^S{23)0| s|^^qo^AH 7fefVi:F. ^S£R2l)e O^IS so^ 
[TO SfiJ ¥g££lAH^ S^£iH, S^S(23)^ o^|# #o^ A l §°l H&MS g^o^ ^^gcK 

0^7]Ai ^y^SLS BhA|S^ ^^(22) M ^fS^fe ^S(23)S £5||9J £!^(16)j3j- S7|5Ho S o^o 
CN, ^^S(23) A^'Ol W4£R°SAH 7|fett SSfe fiJCt. Oift S<H g^S(23)a| ^¥ol| a?jg(£A| ^ef)S § 
•SSI-jI S£ o|S3KH ^AfS^Rf) Ulfil ^!SS(24)ojj S& h « ?j7hsj-fe ^^o^ ^£ gnh. 



£ 1S| (a) CHI £A|& Uh2|- i h 0| fe§ DflEgj^l^ 100A)^ #S| 7|& g°| -^§3^^ 7|-X|CN, 0| 

7|&(11) 4f0| 7||0|e artd(2)2|- 71|0|e £1^(12) ^ S^(8)0| §£€|C|-. aEjjl 0|§# IW«I;JE^ 7H|0| 
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e aojBH(7) 0 | Sggcl-. 7flo|m £B(12) nom fi£ja|-(7) &ol Sh£*IS(i3). *Hy M5i8(14), 

4:^ a^(15) SI saei £M(16)0| omo\ TFT(4)S ^tW. TFT{4) S| ±^ £^(15)£ £^ HHtf 

(3) 51^(1 6) & S^£H(5) °£ 44 S7|*1£lS g^sjch HH£!(3) gJ S^ER(5)^ g,^ 

¥§££*( 17) SJ g^g(18)o^ 2S?2&» 4fecK 



TFT(4)7^ g£S ¥S7|ff(11) Se^l 7^| I|^E^ S^Sfls|-(19)0| S2J-SS!HK19)0J i 

BEWEcK o| S2-aQHT(l9)S| i^cHI ¥3£j^(2l)o| SgJElH, ^S£R(21) #ofl ^8(23) o| 

^<5)S 7-\M <=3i£! £R(16) °£ 37|*l°3. g^cK g^g(23)S ¥S£R(21)S 7-W m\21 £R(16)°£ 
S7 s^sjch 



§^j°J D -, h (19)§S^S°^ 7|&(100A)2| S&sMI &4 SAN S-f-^cHi TFT(4)U 0=|E.^ 7fX| ti\\ 

tiJ* 3<*fS(23)S 4= 2J°H£ TFT(4) L|- 7]|0|e U|d(2). ±± UHd(3) §J S^£H(5)2| 4f¥«H|£. 3^8 

(23) S| fi^0| 7fesMI £JH, 0|SAH §7|-A|g 4= 213. 

0^7|AH, feg DHMllA7!&(100A)e °J3l|0| X|L|-X| 8t°B|. TFT(4) 2i ?«0W S^2^(5)2| S^Ofl 5f7fl 

*iasMi hs& 4 ajcK a ¥S£B s°-i(20) gj eMtgs* ^22) 4421 ^ss(24) ^ isoi Betws ? 
xi°i ci-e fes aHm^^i&s gsi sisa- 4= 

0=|7|AH, feg DHeSjA7lB(100A)°| ¥32^^(20) S iLU|-£q ^^(22) 442] mPt 5|0| HHWch 

new o« §<h *(6) a-ow b*w 3*7i- ?jch. oi ^zhi?j- ci-e g«ifij asjoi, #b 

^2| S*IBaJ(<XHI fi<H ej-Al-a^ g^2| a«(flsDs| 10% o|s|-oia iA|gsa| *jsfe £]^£Jx| aoo £ s«sch 

feS □HM^7|&(100A)S ^x|s| xim# o\smi ^x|oj #ass 4= ato. £ Ssofj cq-Eh feg 
7|th(100A)Sj ^§S(24) ^ &m\ HHt?8(EA| ^sf )0 | s^s^. 



«ISiA|^X|(100)S| C||97|&(100B)e £ 12J (a) (H| £A|£h H^Sf ^0| *5| 0|^Xfe 7|&(9) 

21 ^ ; S9(24) aEH3E^(10) §J ^ ^S(30)« Sfel*. £ C||§7|fi-( 100B) ^ ^S«(24)0fl e|7|- 

^ff B«l c||^^(£A|iS a 4)i 7-|2| ^ejcHI CHlf?j^e 2Bm!EHS(10)£| °-, H S5(24) 

<H| S^€!c:K aB^EHS(io)^ ^(R). %^(G) Si =£i^(B)2j ffleHsal- oft gAUofl s B A nm 

5ffecKH¥ EAl^SBf). o| a&ISE|«(10)o|L|- cfl^S^(£A|^gf)e ^x|2| XHS» oistho^ ^t:|oj b^o 



CJI97|?*(100B)0| 5fe S- *T^S(30)e C«t7|&(100B) 7H2| Seofl g^ScK ^ Oj§7|5!-(100B)2] BJ-A^«|(R 
f) »Ef ohu|5|- ¥2|-^^{Tr)0fl£ S^Scf. 

£hA|-^^(Rf)0| S ar^9(30)g «|SiA|^*|(100>S SJAh^fe- ?^l?r« SttfA|f|o£M| flo|si SfO|E0l| 

u -«^iAB ^&C|-. 5E ¥4^^(Tr)(H| SSS 9 ^S(30)S °JjSlA|g"x|( 100) M ?JAfufe ^fl^S 
•rti-AigoSAH 9|SSA|ir*|(100) ¥2|-^ 0 -4(Tr)CH|AH2| ^Bj^Af# ^|§^, 7^^SO|L|- a^7^0| iA|S 



^ ^S(30)e E 12| (b)Ofl EAIS ?«SiA|^A|(100 , )2|- tfO| ^SiAj&xKlOO 1 )^ A|-ge|( Rf} cH|dj- ajehxh 
°S S^SI-O^E @CK 0| ¥^^(Tr)* S0| tf#E|fe ^0[ §^oo^ ^oj o|S*#0| 

^Ahsj^ ^J3|-^^(Tr)0i| ^ «|-tf*(30)* Oj^fe «ISaA|#*|£j g^cHI ^7^ ^^^7i| 2^?^ =J 
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Cl ($7\M «!S£A|S-*|(100')fe, CH^7|ff(100B')fi| # «M+*(30)O| B|A^(Rf)OM S££lfe Soil AH »Ofl £ 



uh^ a-oi a «r^s(30)s ¥37i&(9) °i «ias(24) aw sg^o^ ?g7i&(9) sis- aw» 



S st{+S(30)e ^Sff nm^\± *HS<ofl# Son o^W^I ^^l)ofl QHi^A xHS°| #a#:aF c|g 3Tfe g 

EWI(FILLER)# MtfAfc! *H£# OlgtfO^ S^Sl-fe 50| U^5|^cKo|3t, 0|2(- ^0| ^ SftfSS " 

*TttS" o|Eh SS.)- *HS(t» #o-j si02 52j ^ 7 |74| xHS)S ol^o-Mfe afaj-oj £ g S fclfliE] 
7-j£l 0 slEie *H^# o|Sff(o|sh" iBif If o|a| u|Jiisfo=| g- sftfse 5 

Ufi- g«#7| Hjl °4^B(24) ¥fl|°| no\m °4fllsfb saw ass u^sw. a* se!o| Beth Mtf 
7(| » ar#S(30)S iGofl aS» Ste 2E<£!f| § ar^SMcf *g-tf&tH| cm SSfrttEtel 3.A tt 4* 



§(30) S^iS £ ^tfS(30)S «ISJEA|S*I(100 S! 100')fi| *l|=& SSAIUStOflAH S*i5|gS0|U t|^S|g 



* ■t-tf*(30)« dhm^i^ xDssb zts xns(ofls mi SH|ofl^e)|e7fl 4=^1, #Bi*aifwi 

4**1, ofl^AI 4**1, oFhS ■frxl.ol-Dlic 4**1) » sigsMI o|g# 4= SUd-. E is] (b)<* EAlfi- u^st tfo| e.i-A^^(R 
f)<H| d^l^os. 3- »i+S(30')S «^stfe 3^, gJB se<H| S sf^S* aMBi^aEHni 5S« o|gs|o4 



gSxil^b ^E|?h §s| = 7 | g^^LK ie|o|n|j=i4 ss| HE §s| #7| olSfi ojch s*h gaxlis 

^2 SJS0I 0.5nm-2.0p S| SJ^S S^AI|7^ U[f^S|C|. °J^O| 0.5pM^ ^ooj ^ ^ fe0 | 

oHes]A x|{S2Fo] SMS. fiis^ji, gg& S sf{+^ «■ ¥4»o| <ao^|fe afl(H|AH si 

mm\ s^. ga?isj wmo\ s- ^ssi «■ ^-ss ^ai-siBh s x>*nai a- 

oi um^m. ^^ssi sea s- whah 1^-8^01 u«hi ^fe 501 uta-smci-. 

# ^^S2J ¥BIS& ^Afl^ S^S" S ¥711011 cm aolch o^lAH ^7| ¥^S^, S *T^SSJ * fe h a 

& ¥4 Slffil S ^#«o| g^(H| ^Ah S^fi| "Jj^g^AH ^&cK ^2fS oift fto^ TOPCO 

NA|-X|o[ $| £ 7i| BM7S 0|§«|0^ 4= °JcK 



LM)S 7 IB- tfo| S*[a|?^e ScKfflS S*fH>. 

& af^S(30)g o^SH 7|x| flxiofl ^ ?JcK £ 3* &S^aH ^ ^$(30)S o|S 
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# *T4+S(30)e £ 3S| (a) ofl £= A|£ S"0| *S7H5<40) * B&iSElS(42) A|0|<tf| S£Mo=f£E £|H, £ 3SI ( 
b)CH| £A|*h dhfil- tfo| a&1«|E|*(42)4 mifER(44) A|-0|o| g«#cx|£= Ejttt, EE 5= 3S| (c)o| £A|& Bh£h £0[ 
qHr£R(44)4 y(l?fS(46) Af-0|(Hi S^gfo^S. Sch It 5= 3£| (a) -(c) CHI S.Mtt #7i 37fl°| ft^SOfl floW, B 
£HSeJS(42)4 0l£f£^(44)£ uj-^P-o-l feo|-SE. @ch 

olft g- sr#S(30)», &m\ olssHH itf 7HSIS(¥flsi *fo|)o| qgg ^Ifij 1/10 o| 

tf(0« S<H O.15|un0|^)2| 3 mt%(3Q)Sm\ mm 2ic*. ^SS £A|Sl=(0|gSfe aiSx8£)0]| 

td-sh c|-ax|EK I.5p-I0|un SE°] Bflofl &|o.ss. Btfai a *ftfSS o|se°£AM £A|hj=ch| 

2]xho| oh SS a-fe «isiAisxi» twi -y^tf 4 s aw. 

BE fitful *HS# olg^oi & *ftf«(30)fi| afflcHWir o| 7HSJ g-geW # ^ 

S(30) LH^OflAi S^og. SO-. ZL aMBfAEU|7^ *g £A|fi ^Af££e ijfi*r <*> 

EE EE 3fi| (c)0i| £A|£h HH*|0|Afe # ^g(30)« Ej7|Sj S^fto^AH 0|«<B 4= 2,'Ch ^ STNS «ISiEA|g-*| 

SoljAH ^gg 35*4- autre Al-oloHl fi£iE|fe 2tH^Mg^AH § ^S(30)# o\m * VM. 

^S(30)S BEHS^g(SS^°S ^[ l|im-2iJin)<H| oj^ A |^ ( o| Efe mi) ^mE, H£ll]EHS4 Sf ^tf 

Cl-go^ 9!|SiA|S-*|(100 Si 100') S| ^SS(24) {fl 2" OIEFjIE ».)S| TlCHofl CHSM MS&q. 



^SiA|§x](100 » 100')Sj ehA^(Rf)OflA-i£| ^SS(24) ^(dr)fe ¥3FS«1(Tr)0|AHo| ^S*(24) 
dt)fi| 1/2S tiSSEl-. 0|5e, tfAf££fi| aA|0fl 0|«£Jb ^fl^S £ 1 g£j ^|^(CHs*7lS(100B Si 100B')«?)o 
S¥&| «JA|^(H ^SS(24)« S4t^ S^§(23)<H|AH B.^E|(H ^A| Qij^§(24)« ? CH»7|fi(100B 3! 

100B') ££¥E| #A^£|HS. ^SS(24)S 2S| Wfl-Ct. flEFAi gMFS^(Rf) LH£| «ISS(24) ^[(dr)S 
^(Tr) °| °!jS§(24) ^|(dt)S| 1/2S. S°SAH &WH= ^A|CH| 0]gi|b Sj* MH=S| iA|0fl 0|§£|b 
S-^ao|# ^*|A|B 4= ?JCK oJiSS(24}ofl filth ©3-^Sfil U JSKSIS)S o|Sf|-o^ iEA|# s^fe a={0^|S go-i 

TNH£ : STNfic, 45{HH||=acs ECBSC)ol[Aib Z^Zffil m±°J°4(Px) 0\\k\ BhAFS^(Rf)S *2|-& ®fi| 

ESS-Sj* ¥2F^^(Tr)S S4th Sfil ES^tf* MS. y*|A|go S AH ZLg^fil iEAls ^fifi- 4 5BJc|-. 



Ah^sh qh SS(24) ^|oj £S g e.^A|?|7| ^l«HAHb, *j»SJei(Tr) ^ ^A^^(Rf) ztztoflM °-^SS(24) 

fi| ¥f|(dt i! dr) 7|- IJ^ff 5o| Ul&^i^cK g. agofl'fi|& a|giA|3-*|(ioo SS 100') 7F ^b i§§ dHm^7|& 

(100AJS, Hhfih ij-Oj ¥SS^ ^^(20) gJ ^A^ ?3°1(22)fi| ^!SS(24) m iSSSHH, SE CH37| 

^(lOOB a 100B')CH| 3" ar^S(30)fi| ^!SS(24) ^ ifflSE ^ISS(24)fi| ¥^|7h ^2^(T 

r) a tl-Al^(Rf) zfzHHj ?.'oUH O d^\oi ngflfil ^A|s Ai St 4 m 



=?nm°S,, & ^ h Sfi| a|SiA|Sxl(loo S! I00')fi| °^b(24)°\ Mgq(Tr) a Wg^(Rf) ztzTfii ^| s|o| 
fe. iSEW(6 (eU| 25Sfi| ^S))7|- 0.03-0.05S ^8 &0| °J0-|ScK ^e^7||g 11- 

1019925: gfiofl 7HA|g "MISS olgfi- sflSiA|S*|fi| ^^a|ol|Ai ^iSSfil #ofe 

(6 ) 7|- 0.12-0.15^ acH, <5HSS ^fi| 1/10* ^aiffe 5E SJck o| af^|o|ah a- 4 ?Jb h|2| &o| e argofl 
fiifi- gfSS «!SJ£A|S*l(ioo SI ioo')fe seHfil a|SiA|s*IMch aiSSfil jeah 4 Sich. 



cfS°S E4fil (a) 9J (b)« & ^S<H| £|g. <a|SiA|S*|(200 J! 200') £| «|SS(24) a>fi| 
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«ISiA|»*|(200 SJ 2O0')fe ZfZ|-S| 3§ oHM^7|et(200A) 0| £ 1fi| ( a ) §J (b)0| £A|& fe§ DHJ&e|A7l9( 
100A)£| g^g(23) Oltlofl S^ft(48)2| n flOfl 3^S(23')S SjI Bfe S<HW #7] <2jS£A|&x|( 100 3! 10 
0')2t C^aq-. ^S5A|S-*I(200 91 200') °1 7|Ef ^wo^t ZfZ|- QKgiA|§-*i( 100 SJ 100') fij ^ga^SF 4jS^ 
°£ &S¥S.S M-EI-LHjI, 0^7|AHfe ZL ggft ^^t[cK 

£ 4°j (a) (HI £A|& 3|SaA|S-*|(200)fi|- 7 J0\ % ^=(30)O| 0|S7|B-(100B)S| 7HS| *j"2jCH| ^^E|fe g*. *j 
£8(48) J rW(D'\)& AS|0|AH(52) *j3(D2)» 1MI eh"S, §h7|°| 4**t*l(1)<H L^Lfe t#£f SfO| BlA^^(Rf) 
0|AHS.| gjgg (2 4) ¥fl|(dr( = D2)) 1 ^^(Tr) OflAH ^§§(24) ^l(dt) °| 1/23. 4 s S-M- 0*7|Ai 
(23') fi| ^Tfe S^S{48)e| ^WlDfl Ujsli 0H^ °fo°3. ¥ A|*h 4= &ch 

4*1- Al 1 

D1 + D2 = dt { D1 = D2 = dr) 

fiS £ 4°| (b)0fl £A|°h °HgiA|^7:|(200')£(- 30| # SWS(30)0| aj-A^^(Rf) o]\& S£f£fc 7 <S9, 

t\7\Q\ ^%^(2)0\\ M-EfUfe 2J"0| ^IflO|Ai(52) *]3(D2) 0|, S^g(48) ^V\l( D1 ') SJ- S" ^#(30) ¥7l[(D 
3')fi| a-o|-x|£^ idSSfg BhA|^(Rf)<H|A-i£j ^ISS(24) ¥^|{dr( =D2))« ¥iB|-S«l(Tr)<H|/HS| 9|S5(2 
4) ¥#l(dt) S| 1/23. If 4 SJcK 

4=tf^2 

D1' + D2 + D3 = dt (D1' + D3 = D2 = dr) 

0=|7|Ai #7i°J 4^<N 22| tf*|tf2| 0|#*l fl-TflOHH, 41*13, <£m *»=ESFS 7[-§SQj£o] Sf2£ &7| 

°l Eh^A|?|x| =1 ?Jch new tU^^(Rf)(H|A-lo| °JjS#(24) ¥fli(dr)S>h ^2^(Tr)o-f|AH°| «| 
§g(24) ¥fll(dt)7t ^ ^7j|S;o| 15% gjg^ ga) «|gjEA|S*|Mc|- JlgS°l SLA|# Utftt 4= 



ol^hcHI & A|A|o(2| °Hg = A|^x|o^A-1 olSJElfe # ^*(30) SJ VMzm S^(22)SJ ctE ?m\m tiS&ch & 

A^£R S«*22)& ^A|04|oj «|SiA|S*|(l00 SJ 200) cH|A-| oflA|*h U\3± 2fr0| &iJ 3^©(23)ft 0|gt^ « 

«SF<H£ £|n S^S(48)^ a flofl 3^5(23') S o|£sHH SgsMjE 3^3(23) si 5Efe 
g(48)°| ^zflis zfzt 3£S&fiSAH eWg«1(Rf) LH ^SS(24)£| ^Sfi 4= W^. OlffoijAH^ ^gfSFS 

Sh<H ¥^5!^ ^^(20) SJ ^A^= ^«(22)°j ^AllS- ^§T&C|-. ^ElJL 0|^£| £@0fi ?JO-|AH, Afl1 U 

Mom a|SJEA|Sx|s| =?^a±2|- S-g 7|feS ^£i# a-s L|E|-L||ji, o^7|AHo| ^jg 



£ 50fl £A|fi «l|SaEA|S*|(300)fe £ 121 (b)(H| £A|fi «jSaA|§*|(100' )^ Dh£h7^|S ^A^«(Rf)0flEJ 

^ ^S(30)0| S^SCK B WAFS^(Rf) U) <2KSS(24)£J ^ *T^S(30)£| sSScK 0| 

a|SiEA|S*l(300}b ei|SiA|S*l(100' )2f 0F&7|-X|s. ^4^^(Tr)<Hfe g- *r^S(30)o| f^^£|X| ^on S ^ 



£ 601| £A|fi- 9jSSA|S*|(400)fe HhAfS^(Rf)<H| S ^S(30)j!f ?3FS^(Tr)0j| -id§j^o 

s s^s ¥SS(54)« ^fecK ^bs(54)s s £f#S(30)4- jysin see s^&q. 01 

^ «f(+S(30) SJ *SS(54)o| ^-atfe ffl ae-1B^S(io)o| S-y^cK ^A^(Rf) lH ^!SS(24) 
21 B.l-A|-S^ ^(22) o| =3?)|S, 3£SScK ^SS(54)S e{+7|| ^«fi| DHS^i^ 7HS2I- 0|fi7WS CH| 

» Son o^a.l l 4=x[, SB|o|n|= oissKH 4= aicK o| # ■TtfSoi fi^Elfe 7|5(^^xF ^ 7 | 

&)°] ^ss ^ asoi sesf°s ^m<2\ mm u\jm oiss 
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0a)j* S# a&^aE^ ?^(60b)t Sfeck g- tfAh gyHEH o*<*<(60a)e HhAra«1(Rf)°l cHg^cH ija^o^ 
@t:K o|£h a-o| 8eMeHs(60) °| gJ¥<*| g- sf#7fefi ¥<Htf B£»A[iJ ^ °!ch # ^ SEHH&i 

g(60a)£ «#°| S^Sfe zti&mi 3S*0| chfi. s^fi M^Aja sHJiL* o|g^o=| 4 s 2J 

ck o4|» so-i sjeme! SeHlElS S aiss, £!3o| i|im°| 3£*|(o|ft- #<H 4'5M)« 3°wt% smff e 



£ SOl| £A|2h <S|S3EA|S*|( 600)21- £0] OftMS 7H£j Ejejofl a tftf S&llEjS(60a)S §>b aEHlE4s{6 



E 90-11 EA|ff a|SJEA|S*|(700)fe 0IS7|& SfS| fra|7|&(62)0| ^S(64))S sfeck *sj7|e( 

0« go^ #1737:ay^(62)) aSfi| &j-A^(Rf)o| cHgtfe ^^Ofl ii^lt 2^0| tfq^o^ o| 
Sflajtf £SS ofl« g(H = m^aei S o £ ggg- 4= Sic*. tf£ Meh^USS o|g*KH tj^g s S& S qoj 

37|(7WS SIQISAH ^S)7h °T2~5p°l BflUOlal, ^0|7|- ef 0.5- 1 |«iSl BflUIOlcH, ZL g£joj 0U1°J Mife 

M^W^h £ S^ol *a|7|&(62)fi| £^oi *a|7|£h(62) o| ss#jj(. cfre Sfe SesFe|(o^|» 

S<H Si02^ 0|fOjS)|S^f°^ 8r#A|?fe fe^Ol gtfm. 0\9!t i h £ =?%0\\Mi= ff£|7H&(62) S| £ 

£ Jtfi Si, SBSFs|-(EA|^|ef) £| £ # 0 | £ *r#S°£AH 7fe&cK oi7|AH £ 9<H| £A|& oflofl^ 9 tf 

tfS(64)e t!-A|- < y < ^( Rf) LljOll >dq54o^ %!^JE|7C|Bh, ^^ft ntS-7^|s 7|# THSI SSoli 9 Sf^S( 

64)» «««|-CH£ gcK EE #£|7|&(62) CHdOfl «BhA^ 7|&S OjgSKHE ^cK 



E 10011 £A|fl- «|SaA|5r*|(800)S|- SOI B^7fe #B^^ 7|&(70)« 0|§&os.m| CHff7|fi a^si use 
(EAltfBf)* &SfSHr 4- O0\M SE^6| 7|©(70)e 3 X|5S 4TOJ olfrS 7C|°j( RETARD 

ATIOM:^^)S 5Tfc %|0| Bti. 5EEFAEd|o| ah^oHlAH X|«a(RETARDATION:fl^)0| E|E^ S[e S5^6| 
7|&* OlSffe 5JO| Uha-5|»f-Ch. «ISaA|SX|(800)fe «<^7fe 71^(70)* 0|g& 5 0|<2|fe XH|1 ^A|0^|o| Sj^s 
A|S"S)(100)fiF SfeC|-. £§7|feS = 5 (.>wS| 7|&(70)S Ch& «ISiA|S*NE 0|gtt ^ 



4=£ &!Ch «1S£A|S*](900) 7h ?H|Sfe SEh^^j 7|&(80)S SaA« S^AjZ! Jlg^ AHSS. S^SHH, ^ h ^ 
7|fe& ?ffeCf. #Eh&Ej 7|&(80)S, OljS #01 PET4-XIL1- PES4=?;[( D[)e^ ^HS) Oil *JEl^^|oj °Jx^ai- g^ X | 

(S3 I5~20wt% e^A|?j'7j|a# olgsFoi S-SScK 

£ 7~E 9 S! £ 11011 £A|& ^SaA|§xfe, ^E » i,^fgf m S7 ^ oho H£ x|1 ^A|o1|o| QHgj£A|^x| 

?ffe oi^oii ^7^, i^A(iA# yersur ^ ajcK^is mm *mAis 4= ?^K)^ oisom, aisiAis-*i 

ft ST7II t 4- S^Ete OISS ?>feEK £E £ 10SI «ISiA|S-*|(800)7h SS-7|fe #E^^J 7|&S Ol^&oattj 

fi^&S ^^ftf 2>!oi «IS JLSAll^aj Ti^TSh Si aJSiA|S*|S| S^AI^ 4- 

(A|j2 4!A|&I|) 

A-i|2 AJA|01|o| oH S£ A|S-xIfe Al|1 7|&( E|0|M s )0 i[ QH S g S A|-0«HJ ^Jl UHxlS Afe 7|&(&^^ ^) 

oj U^(SSr^ ^)<H| S *ftf«0| BH*|£lfe S01IAH Al|1 AJA|CH|o] Q!iSiA|S-*|S|- $S&. A|[2 AJA|0l|o| QH^iA|& 
U^LH E^(H|AH, Afll AJA|01|OJ <S|SiA|S-*|oj ^S^S^ S^ft 7|feS =?■ ^£i0fe goj § 

5¥SI ^otitiL oi7|Aife n ^=rffcK 
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S SScHI 2JS xi\2 MM$\°\ «ISiA|S*|(i000 5! 1000'}°l S^*1°J EH^S* £ 12SI (a) Si (b)&f| H^\£d. 
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